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Introduction

Epidemiological significance of hepatitis C

Monitoring long-term epidemiological trends is
essential for understanding the dynamics of infectious
diseases and for guiding public health interventions.
Hepatitis C remains a significant public health concern
despite the availability of highly effective antiviral therapy,
particularly due to ongoing transmission and delayed
diagnosis [1; 2].

Incidence and prevalence indicators provide valuable
insights into the development of the disease over time.
Analysis of temporal trends enables the identification
of changes in transmission patterns, which may be
influenced by variations in testing strategies, healthcare
accessibility, and external factors such as the COVID-19
pandemic [3].

Importance of spatial analysis and regional
disparities

In addition to temporal dynamics, the spatial
distribution of cases represents an important component
of epidemiological surveillance. Regional differences
in disease occurrence may reflect disparities in population
structure, socioeconomic conditions, and access to
preventive and diagnostic services. Identifying geographical
clustering of cases is therefore crucial forthe implementation
of targeted micro-elimination strategies [4; 5].

Recent studies have highlighted increasing
or fluctuating trends in hepatitis C incidence across
European countries, emphasising the need for continuous
monitoring and evaluation of national and regional
epidemiological data [6].

The present study aims to analyse long-term trends
in hepatitis C incidence in Slovakia over a ten-year period
using Joinpoint regression analysis and to assess the spatial
distribution of cases in selected regions. By combining
temporal and spatial approaches, this study provides
a comprehensive overview of the epidemiological situation
and supports evidence-based public health decision-
making.

Research gap and study rationale

Despite the availability of epidemiological data
on hepatitis C in Slovakia, comprehensive analyses
combining both temporal and spatial approaches
remain limited. In particular, there is a lack of studies
integrating surveillance data with community-based
screening in marginalised populations. This gap highlights
the need for a more complex analytical framework to better
understand the dynamics of HCV transmission at both
national and regional levels.

The aim of this study was to analyse spatiotemporal
trends in hepatitis C incidence in Slovakia over a ten-year
period and to assess the spatial distribution of cases across
selected regions.

The study also aimed to explore the role of community-
based screening in improving early detection of HCV
infection among marginalised populations.

Object, materials and methods

The study had a descriptive-analytical design focused
on the evaluation of hepatitis C virus (HCV) epidemiology
in Slovakia, with particular emphasis on the Banska
Bystrica Region.

Data on the incidence of chronic hepatitis C for
the period 2015-2025 were obtained from the national
Epidemiological Information System (EPIS). Population
data used for the calculation of incidence rates per
100,000 population were derived from official statistical
sources.

Temporal trends in HCV incidence were analysed using
Joinpoint regression analysis, allowing the identification
of significant changes over time. Annual percentage
change (APC) was calculated to describe the direction
and magnitude of trends, with statistical significance set
at p <0.05.

Spatial ~ analysis was conducted to assess
the geographical distribution of hepatitis C cases, with
a focus on identifying regional disparities and potential
clustering in the Banska Bystrica Region.
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Anti-HCV testing was performed using a rapid
diagnostic test (STANDARD Q HCV Ab). All analyses
were conducted using R software (R Project), and the results
were interpreted in the context of national and regional
epidemiological data.

The study was conducted in accordance with ethical
principles, and participation was voluntary and anonymous.

Selection of study sites and community-based
screening

Study locations were selected based on data from
the Atlas of Roma Communities (2019), which served
as a framework for identifying marginalised populations
in the Banska Bystrica Region. From the total of 13 districts,
selected high-risk areas included Luéenec, Filakovo,
Velky Krtis, Rimavska Sobota and Revuca.

Based on these data, specific municipalities
and localities with the presence of marginalised
communities were identified. Field activities were
conducted in cooperation with local community centres,
municipal outreach workers, and the organisation Healthy
Regions.

Community-based screening activities were carried
out between 2024 and 2025. Anti-HCV antibody testing
was performed by trained healthcare personnel using
capillary blood sampling (finger-prick) and a rapid
diagnostic test (STANDARD Q HCV Ab, SD Biosensor,
Republic of Korea), in accordance with the manufacturer’s
instructions.

In addition to testing, educational activities focused
on hepatitis prevention and awareness were conducted,
and data were collected through an anonymous
questionnaire survey.

Data processing. Data on confirmed HCV cases for
the period 2022-2025 were obtained from the Infectious
Diseases Department in Lucenec. Aggregated data on anti-
HCYV positive individuals from marginalised communities
were also provided by the Community Centre in Lucenec.

All data were processed in anonymised and aggregated
form.

Participants with a positive anti-HCV result were
informed about the need for further diagnostic evaluation
and were referred to specialised healthcare services.

The study did not require formal approval from
an ethics committee, as it was based on anonymised, non-
interventional data collection and public health screening
activities. No identifiable personal data were collected.

Spatial visualisation and mapping were performed
using QGIS software version 3.40.7.

Temporal trends were analysed using Joinpoint
Regression Program version 5.0.2 developed by
the National Cancer Institute.

Research results

Prevalence and Incidence

The prevalence of anti-HCV positivity increased
from 2.0 % in 2024 to 16.0 % in 2025, indicating a marked
rise in detected cases within the tested population.
This increase may reflect improved case detection
through intensified screening activities in marginalised
communities (Figure 1).

The incidence of chronic hepatitis C increased
from 15.7 per 100,000 population in 2024 to 17.8 per
100,000 population in 2025, indicating a rising trend
in the region. This finding suggests a potential increase
in transmission or a recovery of diagnostic activities
following previous disruptions, particularly during
the COVID-19 pandemic (Figure 2).

Joinpoint regression

Joinpoint regression analysis identified one significant
change point, with a decreasing trend in 2015-2018
(APC —37.6 %; p < 0.05) and a statistically significant
increasing trend in 2018-2025 (APC +37.7 %; p < 0.05)

(Figure 3).

Spatial distribution of HCV cases in the Banskd
Bystrica Region

The spatial distribution of HCV infection

in the Banska Bystrica Region is based on cases identified

Prevalence of anti-HCVPositivity by Gender in the
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Fig. 1. Prevalence of anti-HCYV positivity in the tested population, 2024-2025

Source: author’s own processing
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Incidence of Chronic Hepatitis C in the Banska
Bystrica Region 2024-2025
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Fig. 2. Incidence of chronic hepatitis C in the Banska Bystrica Region, 2024-2025

Source: author’s own processing
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Fig. 3. Trends in hepatitis C incidence in Slovakia, 2015-2025 (Joinpoint regression analysis)

Source: author’s own processing

through field-based screening in marginalised communities
in 2024-2025.

In 2024, five HCV-positive cases were detected,
mainly in the districts of Lu¢enec and Zvolen. Specifically,
cases were identified in Zvolenska Slatina (Zvolen district,
n=1)and in the Lu¢enec district (Divinn =1, Savol n =1,
Luéenec n = 2) (Figure 4).

In 2025, the highest number of cases was observed
in the Lucenec district (n = 5), followed by Rimavska
Sobota (n = 2).

Lucenec represents a high-risk area with a higher
proportion of socially disadvantaged populations (Figure 5).

Discussion of research results

The present study provides a comprehensive
overview of temporal and spatial patterns of hepatitis C
in Slovakia, with a particular focus on the Banska Bystrica
Region. The findings demonstrate an increasing trend
in HCV incidence over time, accompanied by geographical
clustering of cases in specific districts.

The observed increase in incidence is consistent
with trends reported across European countries, where
fluctuations in HCV reporting have been linked to changes
in testing practices and healthcare accessibility [7].
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Fig. 4. Geographical distribution of HCV cases in 2024
Source: author’s own processing
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Fig. 5. Geographical distribution of HCV cases in 2025
Source: author’s own processing
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Variations in surveillance data may reflect both true
increases in transmission and improved case detection
following disruptions during the COVID-19 pandemic [8].
In this context, the increasing trend identified in the present
study, particularly in recent years, may be partially explained
by the restoration of screening and diagnostic activities [3].

Spatial analysis revealed clustering of anti-HCV
positive cases, predominantly in the Lucenec district. This
finding highlights the importance of local epidemiological
context, as regional disparities in HCV distribution are often
associated with socioeconomic inequalities and reduced
access to healthcare [9; 10]. Marginalised populations remain
disproportionately affected by HCV infection due to structural
barriers in prevention and treatment services [8—10].

Previous studies have reported higher anti-HCV
positivity among men, particularly due to increased
exposure to behavioural risk factors such as injecting
drug use [8]. Health literacy and educational level may
influence participation in screening and preventive
behaviours [11; 12].

A major strength of this study is the combination
of surveillance data with community-based screening,
allowing for a more comprehensive understanding of both
diagnosed and previously undetected cases. However,
the findings should be interpreted with caution due to
the relatively small sample size and the targeted nature
of the study population.

Overall, the results emphasise the need for continued
epidemiological surveillance, expansion of screening
programmes, and targeted interventions in high-risk
regions. These findings are in line with European data
highlighting gaps in hepatitis testing and the need for
improved access to diagnostic services across EU/EEA
countries [13]. Targeted prevention strategies, particularly
among high-risk groups such as people who inject drugs,
remain essential for reducing transmission [14].

The concept of micro-elimination, focusing on
targeted interventions in specific populations and regions,

has been increasingly promoted as an effective strategy
for achieving hepatitis C elimination goals [15]. Current
clinical guidelines also stress the importance of expanding
testing and treatment coverage in order to reduce the burden
of disease and prevent further transmission [16].

The findings of this study have important implications
for public health practice, particularly in the context
of targeted screening and micro-elimination strategies
in high-risk regions. Strengthening epidemiological
surveillance and improving access to diagnostic
and preventive services are essential steps toward achieving
the WHO goal of eliminating hepatitis C as a public health
threat by 2030.

Prospects for further research

Future research should focus on identifying specific
risk factors associated with HCV transmission using
advanced analytical methods, such as multivariate
and logistic regression models.

Further studies are also needed to evaluate
the effectiveness of targeted screening and prevention
programmes in high-risk regions, particularly within
marginalised populations.

Conclusions

This study highlights a sustained increase in hepatitis
C incidence in Slovakia, with the Banska Bystrica
Region consistently exceeding the national average.
The identification of geographical clustering, particularly
in the Lucenec district, points to the presence of localised
transmission patterns.

These findings underline the need to strengthen
region-specific ~ surveillance and expand targeted
screening strategies, especially within socially vulnerable
populations, in order to effectively contribute to hepatitis C
elimination efforts.
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Purpose. The aim of this study was to analyse spatiotemporal trends in hepatitis C incidence in the Banska Bystrica Region and
to evaluate the role of community-based screening in the early detection of HCV infection in marginalised populations.

Materials and methods. A community-based cross-sectional study was conducted between 2024 and 2025 in selected districts
of the Banska Bystrica Region. Participants were recruited through outreach activities targeting marginalised communities. Data were
collected using an anonymous questionnaire assessing socio-demographic characteristics and hepatitis-related knowledge. Anti-HCV
antibody testing was performed using a rapid diagnostic test. Temporal trends were analysed using Joinpoint regression, and spatial
distribution of cases was assessed.

Results. A total of 278 individuals were tested during community-based screening activities conducted between 2024 and 2025.
In 2024, the prevalence of anti-HCV positivity was 2.0 %, increasing to 16.0 % in 2025. The incidence of chronic hepatitis C in
the Banska Bystrica Region increased from 15.7 per 100,000 population in 2024 to 17.8 per 100,000 population in 2025. Joinpoint
regression analysis identified a decreasing trend in hepatitis C incidence during 2015-2018 (APC —37.6 %; p < 0.05), followed by a
statistically significant increasing trend during 2018-2025 (APC +37.7 %; p < 0.05). Spatial analysis revealed geographical clustering
of HCV-positive cases, predominantly in the Lucenec district, followed by Rimavska Sobota.

Conclusions. The findings indicate ongoing HCV transmission in marginalised communities and highlight the importance of
community-based screening for early detection. Identification of high-risk areas may support targeted micro-elimination strategies and
improve access to diagnostics and care.

Key words: Hepatitis C, Epidemiology, Joinpoint regression, GIS, Marginalised communities, Public health.

Meta. MeToro 1aHOTO JOCIHIKEHHS OyJI0 OXapakTepu3yBaTH emifemiosorito renatuty C B BaHCHhKOOHCTPHIIBKOMY Kpal IIITXOM
aHaNI3y JAHUX eIliIeMiOJIOTiYHOTO HaILIy IOA0 TEH/CHIIIH 3aXBOPIOBAHOCTI 13 3acTOCYBaHHSM Joinpoint-perpecii, a TakoXx JJOMOB-
HUTH 11 Pe3yJabTaTu IPOMaJICEKO-OPI€EHTOBAHUM yTPYYaHHIM, CIIPIMOBAaHUM Ha paHHe BusBineHHs iH(ekuii HCV y maprinanizoBaHux
rpynax HaceJeHHS.

Marepianu Ta metonu. [IpoBesieHO momepeyHe rPOMaICEKO-OpieHTOBaHe MociikeHHs y 20242025 pp. y BUOpaHux paiioHax
Bancekoductpumpkoro kpaio (Jlygenens, Pumascrka Cobora, PeByna, 3Bonen, Bemukuit Kprinr). Yuacauxu Gymu 3amydeni 3a 10110-
MOTOI0 BUI3HUX (outreach) akTHBHOCTEH, CIIPSIMOBAHUX Ha MapriHaNi30BaHi CIUIBHOTU. 30ip JaHUX 3IiMCHIOBABCS 3a TOTMIOMOTOIO
aQHOHIMHOT aHKeTH 3 19 3amuTaHb, sika BKIIIOYAIA COLiabHO-AeMorpadiuHi XapaKTepHCTHKHY, PiBEHb 00i3HAHOCTI 1IOJI0 TeHaTUTY Ta
JOCTYII 10 MeAWYHHX nociyr. TecTyBaHHS Ha aHTHTINIA 10 Bipycy remaruty C (anti-HCV) npoBoamiocs 3a J0OMOMOIo0 IIBHIKOTO
niarsoctiaaoro tecty STANDARD Q HCV Ab, skuit BukoHyBanu HaBUeHI TOJIbOBI MpaIiBHUKH. J{1s1 00poOKM TaHUX 3aCTOCOBAHO
OTIMCOBY CTATHUCTHUKY, @ TAKOXK MPOCTOPOBHUIL aHANi3 BUIMA/KIB 13 MO3UTUBHUM PE3yNbTaToOM.

PesynbraTn. Ilin yac rpoMaichKko-Opi€HTOBAHOTO CKPHUHIHTY, mpoBeaeHoro y 2024-2025 pp., OyJao MpoTEeCTOBAaHO 3arajioM
278 oci6. Y 2024 p. nomwupenicth anti-HCV mo3utuBHOCTI cranoBmia 2,0 %, toxi sk y 2025 p. BoHa 3pocna 10 16,0 %. 3axBopro-
BaHiCTh Ha XpoHiuHNH renatut C y banceroOucTpunskoMy kpai 3pocna 3 15,7 ma 100 tnc nacenenus y 2024 p. mo 17,8 ma 100 Tnc
HaceneHHs y 2025 p. Anami3 Joinpoint-perpecii BUSBUB ClIaHy TEHACHIIIO 3aXBOoproBaHOCTi Ha remarut C y mepiox 2015-2018 pp.
(APC —37,6 %; p < 0,05), miciist yoro crioctepirajiacs CTAaTUCTHYHO 3Hadyla 3pocratoda TenaeHuis y 2018-2025 pp. (APC +37,7 %;
p < 0,05). I[Ipocroposuii anani3 BUsIBUB reorpadiuny knacrepusanio HCV-o3uTuBHIX BUNAJKIB, IepeBaKHO B paiioni JlydyeHels, a
TaKoX y paifoni Pumascrka Cobora.

BucnoBku. OTpuMaHi pe3ynbTaTH CBiIYaTh MO TPUBArO4y mepenady Bipycy rematuty C y MapriHaiai30BaHHX CIUIBHOTax Ta
HiITBEPIKYIOTh BKJIMBICTh IPOMaICHKO-OPI€EHTOBAHUX MIAXOIIB 10 PAHHBOTO BUSIBICHHS iH(QEKIil. BU3HAYCHHS JIOKAIBHUX Ocepe-
KiB 3aXBOPIOBAHHS MOXKE CIIPUSTH BIPOBA/UKEHHIO LIUIBOBUX CTpATeriif MiKpoeliMiHamii Ta MOKPAIIEHHIO JOCTYIy /0 AIarHOCTHKH
i mikyBaHHS. E(hekTHBHI CKPHHIHTOBI MPOTPaMH y MOEAHAHHI 3 OCBITHIMH IHTEPBEHIIISIMA MAIOTh KITFOUOBE 3HAUCHHS JISI 3HIDKCHHS
TSTapst 3aXBOproBaHHs Ha renatut C.

Kuarouosi cioBa: renarut C, enigemiosnoris, Joinpoint-perpecist, ['1C, MapriHanizoBaHi CrijbHOTH, TpoMajickke 310poB’s, Cio-
BaYUMHA.
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